Synergistic effects of recombinant human soluble thrombomodulin and fluid-volume resuscitation in a rat lethal crush injury model.
Severe crush injury results in a high mortality rate because of acute circulatory failure and hyperkalemia. The purpose of this study was to evaluate whether administration of prophylactic-recombinant human soluble thrombomodulin (rhsTM) and/or fluid-volume resuscitation before reperfusion attenuates severe crush injury in rats. Both hindlimbs of anesthetized rats were compressed for 6 h under blocks weighing 3.5 kg each, followed by 3 h of reperfusion. In the first group, fluid resuscitation with normal saline (1 mL/kg/h) was performed throughout the experiment. In the second group, volume resuscitation treatment with normal saline (10 mL/kg/h) was initiated 60 min before the end of the crush period and was continued until the end of the experiment. In the third group, normal saline-resuscitation treatment plus rhsTM (3 mg/kg) was performed. In the fourth group, volume resuscitation treatment plus rhsTM was performed. Blood samples were collected 6 h after the end of the crush period. Complete blood count and platelets were measured. In addition, serum lactate, base deficit, serum potassium, creatine phosphokinase, blood urea nitrogen, creatinine, myoglobin, and some cytokines were evaluated. In another experiment, survival of each group was monitored for 72 h after the end of the crush period. Combined administration of rhsTM and volume resuscitation significantly decreased hemoconcentration and hyperkalemia. The serum interleukin-6 level and mortality were also significantly improved in the combination group compared with those in the other groups. We conclude that prophylactic combination of rhsTM administration and volume resuscitation may be an effective therapy for severe crush injury.